LOADING FACILITY FOR SMALL PRINTER MEDIA 


Field of the Invention 
This invention relates to computer printers, and particularly to paper trays and 
5 facilities for loading media to be printed. 


Background and Summary of the Invention 
Computer printers are generally needed to print a variety of media sizes. A printer 
may have a maximum medium width capacity, with the capacity to accommodate a wide 
10 range of lengths, as well as widths smaller than the maximum. Some printers, such as high 
speed laser printers, provide dedicated paper trays for each media size. Lower cost printers 
such as mass-market ink jet printers generally have only one tray, typically accommodating 
letter width (8.5") media. 

Smaller media may be used in such printers, which have adjustable media edge stops 
15 that slide to constrain the side edges of smaller width media. Media shorter than standard 
letter sized lengths is normally accommodated by feeding the smaller media into a tray or 
input slot until its leading edge abuts a stop. While this has proven workable in some 
instances to accommodate envelopes and smaller index cards, in other cases there are 
disadvantages. 

20 Some printers have paper trays that are not removable, and which extend well into 

the body of the printer, with a significant length between an insertion aperture and the 
leading edge stop. For media shorter than this distance, or longer by an inadequate amount, 
it is difficult to properly insert media, or to extract imprinted media from the tray. 
In addition, many such printers are designed for compact size, and do not 

25 accommodate additional media trays or special apertures. Even for printers having special 
envelope apertures, these may not be suited for the shortest cards, nor may they be readily 
adjustable in width to ensure against skew. 

A further difficulty in accommodating smaller media sizes is that many printers rely 
on a common media registration scheme, such as using one edge of a media tray as a fixed 

30 side edge reference for all media sizes. Any measures to accommodate smaller media that 
do not provide contact with this reference surface will require printer firmware changes, 
generating cost and complexity disadvantages. 
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The present invention overcomes the limitations of the prior art by providing a 
printer having a media tray with a media support surface and a media edge registration 
surface. A removable media holder has a lower portion contacting the media support 
surface, and defines a media receptacle above the lower portion, and having a lateral 
5 opening facing the registration surface. The media tray may be sized for conventional letter 
sized media, and the holder may contain smaller media and be entirely contained in the tray. 
The holder may be used by removing large media from the tray and inserting the holder with 
small media included. 

10 Brief Description of the Drawings 

Figure 1 is a perspective view of a media holder according to a preferred 
embodiment of the invention. 

Figure 2 is a plan view of the media holder of Fig. 1, inserted in a printer according 
to the preferred embodiment of the invention. 
15 Figure 3 is a sectional side view of the media holder of Fig. 1, inserted in a printer 

according to the preferred embodiment of the invention. 

Figure 4 is a sectional end view of the media holder of Fig. 1, inserted in a printer 
according to the preferred embodiment of the invention. 

20 Detailed Description of a Preferred Embodiment 

Figure 1 shows a media holder 10 having a handle portion 12 and a media portion 
14. The handle portion includes a hollow body T 6 extending the full width of the holder 
along the Y axis as indicated, and an elongated handle 20 extends from the body in the 
negative X direction. The indicated X axis corresponds to a media feed direction (the 

25 positive direction being "forward" or down-feed), the Y axis corresponds to media width 
(the positive direction being toward the "left" as viewed from the trailing edge of the 
media), and the Z axis corresponds to media stack height and is perpendicular to the plane 
of media (the positive direction being "up"). 

A leading edge face 22 of the body faces the X direction and defines a rear limit of a 

30 media receptacle space. The media receptacle space is defined above an upper panel 24 
extending forward from the upper surface of the body 16, along a rightmost portion of the 
body, and above the face 22. The receptacle is defined below by a support panel 26 
extending forward from the lower edge of the face 22, at a medial portion of the face. 
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A spring-biased channel member 30 is pivotally attached to a left corner of the body, 
and defines a channel 32 that captures the left edge of media in the receptacle to form the 
left limit of the receptacle. The channel member includes an upper panel 34 and lower 
panel 36, which further define the upper and lower limits of the receptacle, the panels being 
parallel to panels 24 and 26, respectively. The channel member is pivotally attached to the 
body at a pivot axis 40 parallel to the Z axis, and is configured to bias the free end of the 
channel toward the right, or negative Y direction, as indicated by arrow 42. 

A media clamp 44 further defines the upper limit of the receptacle, and is movable 
between an undamped position as shown, in which the clamp is parallel to the upper panel 
24, and a clamped position in which the clamp is biased toward the lower panel 26 to grip 
any media residing in the receptacle. A manually operable button 46 is mechanically 
engaged to the clamp, so that pressing on the button biases the clamp to the clamped 
position, and releasing the button allows the clamp to return to the undamped position. A 
spring normally biases the clamp to the undamped position to facilitate media loading. 

The right (negative Y) side of the media receptacle 14 is entirely open. There are no 
obstructions between the planes of the upper and lower panels 24 and 26 to the right of the 
channel 30 and forward of the face 22. This permits a stack of media 50 to extend beyond 
the rightmost edge 52 of the holder by any desired amount. The media stack has a trailing 
edge 54 abutting the face 22, a left edge 56 captured by and pressed upon by the channel 30, 
a right edge 58 extending laterally beyond any portion of the holder, a leading edge 60 
extending well beyond the holder in the X direction, a lower surface 62 (of the bottom 
sheet) contacting the upper surface of the lower panel 26, and an upper surface (of the top 
sheet) parallel to and below the lower surface of the upper panel 24. When the clamp is in 
the clamped position, it contacts this upper surface of the media. 

A registration ridge 66 is a straight elongated planar ridge oriented parallel to the X 
axis and extending upward from the left edge of the upper panel 24. The ridge runs from a 
point just rearward of the face 22, to the free end of the panel 24. It has a constant thickness 
and height, except for a protruding wedge 70 having a gently sloped leading ramp portion, 
and a sharply sloped trailing edge. A second wedge 72 protrudes vertically from the far 
right edge of the upper panel 24 near the free end. 

Figure 2 shows how the entire media holder 10 and the media 50 it contains are 
entirely contained within a standard letter sized media tray 74 of a printer 76. The printer 
defines a tray-receiving aperture 80 defined in a front surface 82 of the printer housing. A 


3 


HP 10001261-1 



large first portion 84 of the tray 74 is received in the printer housing and is not readily 
accessible to a user. A remaining tray portion 86 extends from the printer housing. The tray 
has a peripheral edge 90 that accommodates normal letter-sized or comparable media, and 
which surrounds a tray floor surface 92 on which such media normally rests. A right edge 
5 alignment surface 94 of the tray provides registration of all sizes of media, and a slide stop 
96 closely captures the left edge of normal media sheets in the tray when the holder is not 
present. 

The printer includes a registration channel 100 defined between a pair of rails 102, 
104 that depend downwardly from an upper surface of the printer aperture just inside the 

10 aperture. The pair are splayed outward to provide a lead-in guide for the ridge 66 to be 

inserted and closely received between them. With the ridge so received, the right edge 52 of 
the holder is spaced apart from the tray wall 94 by a gap 106. In addition to being 
constrained against lateral movement, it is constrained against yaw misalignment, because 
the channel has significant length of contact with the closely received ridge. 

1 5 Figure 2 also illustrates other features of the media holder. The clamp 44 is 

pivotally attached to the body 1 6 by laterally extending pins 110, and includes a rear tab 
112. The button 46 is connected to a frame 114 pivotally attached to the handle 20, and 
having an elongated arm 116 with a free end that engages the tab of the clamp. When the 
button is pressed, the arm elevates the tab, and the clamp is biased downward. A spring 

20 (not shown) normally biases the clamp to the undamped or elevated position to facilitate 
loading of media. The channel member 30 includes a rear portion 120 extending within the 
body 16 rearward of the pivot axis 40. A leaf spring 122 in the body biases the rear portion 
120 laterally, thereby biasing the channel portion medially. 

In the illustrated embodiment, the media portion 14 of the holder is entirely received 

25 within the printer housing, behind the housing surface 82. Thus, the media is also entirely 
contained within the printer, so that the holder is essential for inserting and extracting media 
cards of typical sizes such as 4"x6" and Hagaki size (100x148mm). The handle 20 and 
button 46 are well clear of the printer housing for manual access, even as the leading edge 
60 abuts or nearly abuts a tray wall surface 124. 

30 Figure 3 shows how a lower surface 126 of the holder directly contacts the tray floor 

92. The lower panel 26 supports the media 50 at a level slightly above the floor. The media 
50 extends well beyond the forward end of the holder into the printer, above an elevator 1 30 
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that operates to raise the leading edge of the media stack into contact with a pick roller (not 
shown). 

The depth of insertion of the holder is controlled by the position of the notch 70 on 
the ridge 66, with respect to a cross member 132 that depends downward from the ceiling of 
5 the tray aperture in the printer housing. The cross member is sized to slightly interfere with 
the notch, providing a positive feedback when the proper depth has been reached. The 
leading slope of the notch will not significantly resist insertion, and will cause the upper 
panel 24 to flex downward slightly until the notch passes the cross member. Upon this, the 
panel will flex upward, providing a tactile feedback as the cross member bypasses the rear 
10 of the notch. The rear of the notch is sloped adequately from the vertical to facilitate 

extraction, albeit with significantly greater force to prevent accidental extraction. A second 
cross member 134 is positioned to engage the second notch for a different insertion depth 
suited to a different media size. Each notch and cross member combination is selected for a 
given media length. 

15 Figure 4 illustrates how the channel 30 biases the right edge 58 of the media 50 

against the registration surface 94 of the tray. The ridge 66 is closely received between the 
guides 102, 104, which are shown depending from the upper ceiling of the aperture. The 
normal position of conventional full width media 136 is illustrated to show how the holder 
and card media occupy the same position in the tray as does conventional media. 

20 In the preferred embodiment, when a user wishes to print on small card media other 

than the conventional letter or similar media already in the printer, he or she must first 
remove all the standard media. The holder is loaded with card media, and is inserted into 
the tray and printer, with the right edge of the media roughly following the wall 94 of the 
tray. As the leading edge of the media is inserted into the printer aperture, the ridge 66 

25 approaches the splayed guides of the elements 102, 104. The ridge normally first contacts 
the left guide 104, which shifts the holder to the right, while the media rides against the 
right tray wall. This causes the channel 30 to bend outwardly against the biasing force of 
the spring, so that the biasing force is maintained via the media against the tray side wall. 
With the ridge fully centered between the guides, insertion continues until a snap is sensed 

30 by the user from the trailing edge of the ridge passing over the cross member. For smaller 
card media, the user may push past the first snap until the second snap is detected. The 
holder and media are then fully inserted and printing may begin. After printing on the card 
media is concluded, the user grasps the handle, presses the button (assuming any remaining 
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card media in the holder) to clamp the media, and withdraws the holder and media from the 
tray. After replacing full size media in the tray, normal printing may resume. 

While the above is discussed in terms of preferred and alternative embodiments, the 
invention is not intended to be so limited. 
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